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In 1898, the Philippine Islands passed from Spanish to American sovereignty. Under what President
William McKinley called "benevolent assimilation" and the U.S. Army termed the "policy of attraction," Washington imposed a new tax system, provided emergency food aid, transferred tariff revenue to the islands, established a public school system, built roads, and attempted to create an entirely new -and presumably more efficient -system of property rights. 1 Between its establishment in 1900 and the passage of the Philippine Autonomy Act of 1916 (which turned legislative authority over to the Filipinos), the U.S. administration imposed three major reforms: the purchase and redistribution to their tenants of the extensive estates owned by the Catholic Church (the "friar lands"); the creation of a new and improved land-titling system (the Torrens system) and a land court to adjudicate it; and a homestead act combined with prohibitions on large-scale sales of the archipelago's extensive public lands. The aim was twofold: to end the insecurity of property rights that had characterized Spanish rule, and improve the land distribution in the Philippines.
Yet two decades after the arrival of the Americans, property rights in the Philippines had become unambiguously less secure. The incidence of squatting jumped from 2.4 percent of cultivated area to 7.5 percent. Only 4.5 percent of land parcels had been issued Torrens land titles, and less than 12 percent of public lands had received formal homestead rights. The U.S. did manage to redistribute twothirds of the friar lands by 1918, but 25 percent of the purchasers had fallen behind on their payments for the land they received. The overall level of land inequality, measured by the Gini coefficient, remained at the extremely high value of 0.75, despite a large increase in the overall area under cultiva-1 Karen Clay has studied the effect of the transfer of sovereignty from Mexico to the United States on land rights in California. In California, the U.S. passed the California Land Act, which required all possessors of land rights under the previous regime to prove their title before a specialized land commission within two years. The law allowed the owners of rejected (but uncontested) claims to purchase their lands for $1.25 an acre. Resolution was slow -it typically took 17 years to resolve a claim. See Clay, "California Land, " p. 134 . In Hawaii, meanwhile, the new American government did not need to establish a new property rights system in 1898. Nor, in fact, did the organizers of the pro-American coup d'état in 1893. Rather, the Kingdom of Hawaii had already engaged in a substantial property rights reform of its own in 1844-56, during which the traditional land system was converted into fee-simple titles. The government's desire to take advantage of the opportunities provided by sugar cultivation prompted the reform. See La Croix and Roumasset, "Evolution." tion. In other words, the Philippines' new American managers, with all the administrative and legal resources of the United States and full sovereignty over the country, not only failed to improve the security of property rights or the distribution of wealth, but appear to have made them worse.
Why did the American territorial government fail to implement these reforms, despite a strong commitment to fostering economic growth and improving conditions in the Philippines? We find evidence of constraints on both the supply-side and the demand-side.
On the supply side, the high cost of providing secure property rights, together with the inability of the government to subsidize the process, proved the major constraint. In order to minimize the fiscal cost, the government set the purchase price for the redistributed friar lands too high for poor Filipino peasants, leading to a high level of delinquency in the required payments. A lack of trained surveyors and technical difficulties of obtaining accurate maps raised the cost of conducting surveys, and therefore the cost of issuing Torrens titles and verifying homestead claims. The insular administration failed to generate enough revenue to subsidize this cost for Filipino farmers; we estimate that it would have cost about 57% of government revenue to fully subsidize the cost of land titling. There was little room to raise taxes: measured as a percent of GDP, the Philippine tax burden rivaled those in nearby Asian colonies and the United States, and exceeded those in most states of Latin America.
Nor could Washington have easily subsidized the cost: U.S. defense expenditures in the islands were already quite high, and domestic opposition to imperialism meant that it would be difficult to raise them further.
On the demand-side, the relatively low levels of property crime, an abundance of newly-opened frontier land and the political unwillingness of the government to evict squatters on public land reduced the cost of informality for Filipino peasants. Further, our data show no correlation between the possession of land titles and the progress of irrigation or access to credit, in part because these factors 4 were publicly subsidized and provided regardless of title. 2 Smallholders therefore had little incentive to pay the costs associated with formal landownership. In effect, one part of American development strategy undercut the other.
Several developing nations have undertaken, or are currently undertaking, property rights reforms similar to those the Americans tried to implement in the Philippines. For instance, Vietnam, Thailand and Indonesia have all undertaken land titling programs, India has legislated several land reform measures designed to improve the status of tenants, and many Eastern European countries have initiated extensive land redistributions. 3 Our research suggests that transforming property rights institutions requires the commitment of significant resources, and making sure that people have incentives to formalize their rights. We compare the Philippine experience with later land reforms in Korea and Taiwan, both of which were overseen by the U.S., and are generally regarded to be successes. In both of these later cases, de facto expropriation of large landlords enabled the government to offer redistributed land to peasants at a lower price, and the U.S. also committed resources specifically for the administrative costs of undertaking land reforms.
THE PHILIPPINES UNDER U.S. SOVEREIGNTY Official U.S. sovereignty lasted 48 years from 1898 to 1946 (with a brief interregnum in 1942-45) . The legacy of Spanish rule and the circumstances of the annexation shaped American policy in the islands.
2 U.S. policy in California after the U.S. annexed the territory from Mexico in 1848, as in the Philippines, resulted in a great deal of squatting. Unlike the Philippines, however, Karen Clay found that squatting in California in 1850-60 resulted in both increases in violence and decreases in agricultural productivity. See Clay, "Uncertain Property Rights." Lee Alston, Gary Libecap, and Bernardo Mueller found something similar in their studies of the Brazilian frontier: increases in squatting were associated with later increases in violence. See Alston, Libecap, and Mueller, "Property Rights." 3 Vietnam issued nearly 11 million land titles to rural households in the 1990s (Do and Iyer, "Land Titling") , Thailand has distributed 8.7 million land titles since the early 1980s and Indonesia issued 1.87 million titles between 1996 and 2000 (SMERU, "Impact Evaluation"). Peru distributed 1.2 million titles to squatters in several cities (Field, " Entitled to Work.") Besley and Burgess, "Land Reform," analyzed land reforms in India, and find that greater tenant rights leads to substantial reductions in poverty, but no significant increase in output.
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"Four Centuries in a Convent": Spanish Colonial Rule 1565-1898
The first European to arrive in the Philippines was the Portuguese explorer Ferdinand Magellan in 1521. The Philippines came under formal colonial rule in 1565, when Spain's force defeated the king of Cebu. Spanish rule brought Catholicism to the islands, though substantial Muslim populations remained in Mindanao and the Sulu Archipelago. A combination of the disease environment and a lack of economic opportunities, however, dissuaded Spaniards from moving to the islands in any substantial numbers. In addition, a series of early abuses led the Crown to ban Spaniards (save the clergy) from entering native villages for purposes other than tax collection. With Spanish merchants, settlers, and bureaucrats thin on the ground, the monastic orders of the Dominicans, the Franciscans, the Augustinians, and the Augustinian Recollects (Recoletos) became the de facto administrators of the Philippines. 4 In most areas, the local friar (in his role of parish priest) was the sole representative of Spanish rule, as well as the only educated person with knowledge of both Spanish and the native language. In his secular capacity, the parish priest inspected schools, administered labor drafts, oversaw elections to municipal offices and the police force, and signed off on the municipal budget. He was the president of the health board, the president of the prison board and the chief advisor for the municipal council. Eventually even tax collection devolved to the friars, who took over responsibility for levying and collecting head taxes.
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Over time, the fraternal orders became the largest landowners on the islands. They acquired land through purchase, legal battles, ecclesiastical privileges, and, at times, outright usurpation. To their credit, the friars undertook irrigation projects, and introduced cash crops such as sugarcane, tobacco and coffee to the lands under their control. Other innovations were less savory. The friars regularly was called the "cédula," after the identity document that recorded whether it had been paid. The head tax could also be paid in kind, with fifteen days of labor to the Crown. See Vicente Pilapil, "Friar-Problem," p. 132.
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arms to the Philippine guerrillas operating in nearby Cavite and sent a cruiser to fetch Aguinaldo from Hong Kong.
Washington, however, soon ordered Dewey to avoid "political alliances with the insurgents."
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The Philippines had not figured into the American decision to go to war, and McKinley and his cabinet had no pre-existing policy for the archipelago. The Navy argued that the U.S. -dependent at the time on British goodwill -needed a naval base near China in order to defend its interests. The Navy also feared, however, that a base in Manila or Subic Bay would be indefensible without control of Luzon, since it doubted Aguinaldo's ability to establish a stable government. 
9
Uniquely among colonial powers, the U.S. government restricted its own citizens from investing in its new possession. The reason was strong domestic opposition to the annexation. Opponentschiefly Democrats -wanted to prevent the emergence of domestic groups with a vested interest in the retention of the Philippines. In order to get the Philippine Organic Act of 1902 past these opponents, President Roosevelt had to agree to clauses which restricted American corporations from owning more than 1024 hectares (2500 acres) of land, prevented the national banking system from extending to the islands, and restricted the ability of the insular government to grant mining claims or other franchises. These restrictions served to insure that the U.S. administration was not subject to capture by private American economic interests.
In the absence of domestic interests in favor of retention, the policy of attraction served a double Cuba, and cedes in Porto Rico and other islands in the West Indies, in the island of Guam, and in the Philippine Archipelago, all the buildings, wharves, barracks, forts, structures, public highways and other immovable property which, in conformity with law, belong to the public domain, and as such belong to the Crown of Spain. And it is hereby declared that the relinquishment or cession, as the case may be, to which the preceding paragraph refers, can not in any respect impair the property or rights which by law belong to the peaceful possession of property of all kinds, of provinces, municipalities, public or private establishments, ecclesiastical or civic bodies, or any other associations having legal capacity to acquire and possess property in the aforesaid territories renounced or ceded, or of private individuals, of whatsoever nationality such individuals may be." 23 Reports of the (Taft) Philippine Commission, p 32.
estates, and the Dominicans went so far as to sell the sugar mills and the railroads on their haciendas to third parties. On December 22, 1903, the United States agreed to buy 170,916 hectares (403,000 acres) for a price of just above US$6 million. 24 After some more negotiation, and a Supreme Court decision mandating that the U.S. government would have to compensate the friars for improvements, the ultimate price paid for the friar lands came to US$6.9 million. 25 The insular government issued special bonds to raise this money. The bonds offered a 4% interest rate and were payable between ten and thirty years, at the option of the government. They were not officially backed by the U.S. Treasury, but by the revenues of the government of the Philippine Islands.
Did the U.S. pay too much for the friar lands? Governor Taft initially estimated the annual income from the friar lands at not more than $225,000, implying that the sale price represented more than 26 times income. Taft justified the price as follows: "It is to be noted, however, that the insular government has not entered upon the purchase of these lands with a view to a profitable investment, but that it is knowingly paying a considerable sum of money merely for the purpose of ridding the administration of the government in the islands of an issue dangerous to the peace and prosperity of the people of the islands." 26 In other words, the U.S. was willing to pay a premium to get the friars out of the Philippines. In this, they largely succeeded: by the end of 1904, the remaining Spanish bishops in the Philippines had been replaced by Americans.
27
The government gave current occupants of friar lands the first preference to lease, purchase or acquire their holdings. Since the law precluded sales larger than 16 hectares, this process involved surveying the land, subdividing it into parcels and determining an appropriate sale price for each par- 27 Dean Worcester, the Secretary of the Interior confirmed this view: "The price originally paid for the friar lands was high, and most of us, at the outset, believed that the transaction would involve the Government in considerable financial loss, which it seemed best to bear in view of the compensating benefits to be gained." (Philippine Government, The Friar-Land Inquiry, p. 129).
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cel. 28 This process took a number of years, and was not completed before 1908 for any estate. 29 The current occupant of the land was then given the option to purchase it. The government chose not to subsidize the administrative costs of this program, with the result that the purchaser had to pay for the cost of the surveys and any administrative expenses including attorney's and registration fees. Furthermore, in order to recoup the interest expense on the bonds, the government raised the price of the lands as time went on. For instance, the original purchase price of the Guiguinto estate was 155,567
pesos, but its final selling price was determined in June 1908 to be 200,276 pesos, an increase of nearly 28 percent. 30 While this process was ongoing, the current tenants of the land continued to pay rent to the government.
Order from Chaos: The Torrens System of Land Titling
Taft also reformed the laws governing land titles. "A very large percentage of the lands are occupied and claimed by individuals without any record title whatever," observed the Taft Commission.
Many of the titles had been destroyed during the wars and political instability of the preceding years.
Despite the lack of formal record title, most landholders had a "title of possession." That is to say, their neighbors conceded that they had a right to the land. However, the government feared that the disadvantages of this informal system would grow over time, inhibiting investment, preventing the development of a credit system, and potentially leading to violence.
In order to improve the chaotic state of land rights, the Commission passed the Land Registration Act of 1903, which provided for the Torrens system of land registration in the Philippines. Under the new system, the government set up a centralized land registry. Any document (such as a sales registry or a mortgage) recorded at the central registry would be considered automatically effective, legally 28 Governor Taft strongly felt that this low limit would discourage large-scale plantation agriculture, and recommended several times that the limit be raised considerably. In fact, this provision was violated in many instances, with some American officials and local elites managing to acquire large estates. incontestable, fully transparent, and completely transferable. Since a Torrens title would be incontestable, registration required an investigation of the title and all possible liens on the property in order to work. During that investigation, it was quite possible for a registrant to discover that they did not, in fact, own their land. The Land Registration Act therefore created an "assurance fund" for landowners to draw upon in case they lost their land by reason of a title investigation. In addition, the Land Registration Act created a Court of Land Registration with nationwide jurisdiction to administer the new system.
The new system, however, did not replace the old system. Landowners with a title of possession retained their rights, but remained vulnerable to legal disputes unless they could document a "chain of ownership" back to the royal titles originally issued by the Spanish Crown.
Forty Acres and a Carabao: The Public Lands Policy
The Treaty of Paris granted the U.S. government title to the Philippines' expansive vacant lands.
An estimated 8.4 million hectares of agricultural land and twice that amount of forest lands were estimated to be in the public domain at the beginning of U.S. occupation.
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The Philippines of 1903 more resembled a classic frontier economy than today's overcrowded archipelago. The country's overall population density was only 66 people per square mile in 1903, much lower than other Asian countries at the time; in fact, the Philippines' 1903 population density was 13 percent lower than that of the state of Indiana in 1900. (See Table 1 ). would survey the plot, and if approved, the family would receive a "non-patented approval." After five years' residence, the family would receive a title.
This was a significant difference from the earlier Spanish policy of attempting to control the expansion of the islands' cultivated area through draconian anti-squatting laws. Peasants who could not produce identification demonstrating that they had paid the head tax in the locality were subject to expulsion by colonial soldiers.
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There were two main reasons for this. First, Madrid recognized that the public lands were a valuable asset, and it wanted to maximize its returns from selling them off.
Valuable tracts were sold off throughout the 19 th Century, and in 1894, a new law was passed that allowed private individuals to place claims before provincial governments. Second, the low population density meant that the settled population did not begin to significantly encroach upon the royal lands until relatively late in the colonial period. The first reports that "uncultivated [private] lands diminish daily" in the area around Manila didn't appear until 1845. Only in the late 1870s did colonial officials report that village commons were starting to disappear.
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The 1884 decree finally made provision for this factor by ruling that those who could prove that they had occupied public land for twenty years (and actively cultivated it for the past three) would receive possession.
34
Despite the draconian nature of Spanish law, many families lived on public land without title. In order to deal with these families, the Philippine Homestead Act granted the residents of public lands several years to produce documents or witnesses that could attest that they had occupied their plot before 1898. Once verified, the Commission would grant the family a "free patent." 32 Corpuz, An Economic History, p. 155 . In fact, the colonial government was so reluctant to allow native Filipinos to move freely that in 1850 it authorized plantations facing labor shortages to import Chinese workers rather than permit them to hire Filipinos. In 1884 the Spanish reformed the law to allow Filipinos to leave their home villages, but only with the permission of the local parish priest, who stood to lose stipends should he lose his parishioners. 33 Corpuz, An Economic History, p. 117, 148 . , 1903-1918 The implementation of each of the property rights reforms was flawed, and very little progress was made in the first two decades of American administration. There were two main reasons for this.
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THE PROGRESS OF PROPERTY RIGHTS
First, the cost of obtaining secure property rights was too high, mainly because of technical constraints, and the government did not fully subsidize the process. Second, the cost of not having secure property rights was not very high for individual Filipino families: the Philippines did not experience high rates of property crime, and the government was reluctant to enforce property rights too strictly for political reasons.
The Redistribution of Friar Lands
On the surface, the government disposed of the friar lands relatively rapidly. By 1910, it had sold 34 percent of the available land area. 35 By 1913, that number had increased to 61 percent. 36 The government, however, had to take special measures in order to achieve this goal. The average sale price for a hectare of friar land was US$131, considerably higher than the average value of US$114 per hectare in the rest of Luzon. 37 This difference was due to the high purchase price paid to the friars, which the government wanted to recoup; the evidence suggests that friar lands were not more productive than other lands.
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In order to help purchasers, the government loaned the purchase price to the tenants at 6 percent interest. The government also created an additional fund that would make loans at a fixed rate of 12 percent for seedling, machines, livestock, and the construction of warehouses, rice mills, and other improvements. Renting the same land was considerably cheaper: the annual rent worked out to only 11.5% of annual income.
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Land Titling
The progress of land titling was relatively slow and concentrated towards large farms. As Table 3 shows, about 88,257 farms (accounting for about 900,000 hectares) had been issued 
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nantly large farmers who managed to obtain Torrens titles.
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Overall, the majority of farms (58.4%) had no title of any kind. The remainder either possessed Spanish royal titles (3.1%), possessory titles (7.0%), judicial decrees (1.5%) or private deeds (22%).
TABLE 3 AROUND HERE
The main problem appears to have been the high cost of implementing the Torrens system. We demonstrate that the costs were high relative to farmers' incomes and government revenues. The government's fiscal situation did not leave room to further subsidize titling programs. Finally, we consider why other potential means of lowering costs were not adopted.
The cost of a Torrens titling program included the overhead cost of setting up the land court and land registry, and the cost of sending professional surveyors out to create new titles -surveyors were not common in the Philippines (most were, in fact, either American or Japanese) and their services were very expensive. In addition, a good-faith search needed to undertaken to insure that there were no conflicting liens or titles: this involved sending a government official to interview the neighbors and canvass local notaries. Finally, the assurance fund needed to be fully funded. The Philippine territorial government charged a flat rate of $10 per parcel to cover surveying and titling costs. In addition, the government charged a premium of 1.0 percent of the property's assessed value for the assurance fund and an additional fee worth 0.1% to pay for the examination of title. The total cost of a Torrens title, then, came to 9.9 percent of the value of the average hectare of Philippine rice land. Given the high fixed cost of acquiring a title, it is not surprising that only larger farms were likely to apply for title.
In fact, $10 per parcel was probably not sufficient to cover the cost of titling. A similar procedure of surveying and verifying claims was required to register a homestead on public lands, and in 1911, Table 4 .) We compute two sets of cost estimates. The low estimate uses a fixed cost of $10 per parcel, and assumes that only farms possessing no titles at all were to be given Torrens titles. This comes to around $11.86 million, which amounted to 37 percent of annual insular government revenue. Given that much of the insular government's revenue was already used to subsidize municipal and provincial governments, pay interest on existing debt, or cover the operating costs of government-owned enterprises like the post office, public ferries, and railroads, the government would have realistically needed to spend around 57 percent of its annual discretionary income to subsidize land titling.
TABLE 4 AROUND HERE
We also computed a high estimate of the cost of titling by assuming that all farms which did not have Torrens titles would need to get one. The cost estimate then works out to $19.6 million or 94% of government revenue after subsidies to provinces and the operating costs of commercial and industrial units.
Could the Philippine government have raised taxes to finance an expansive land-titling program?
The answer is: probably not. The Philippines was not a low-tax nation compared to other East Asian colonies, the independent states of Latin America, or even the contemporary United States. (See Table 5). Would it have been politically feasible for the U.S. metropolitan government to subsidize Philippine land reform? Once again, the answer is probably not. The U.S. War Department already spent an average of $10 million a year on the Philippines, amounting to roughly 4% of Philippine GDP (see Table 6 .) Much of this spending was not directly related to external defense: between 1902 and 1914, roughly 16% of all defense spending went to purchase supplies in the Philippines or pay the Philippine scouts; another 11% went to public services (like the census or the geodetic survey), construction, or emergency food aid. If Washington were to subsidize the land titling program, even the lowest estimate of $11.86 million was higher than average War Department spending in the Philippines.
It would therefore have been difficult to convince Congress to approve this additional spending, especially given that a quarter of War Department expenditure already went to "developmental" purposes.
TABLE 6 AROUND HERE
Absent new tax revenues, of course, the insular government also could have borrowed to finance property rights reform. Our cross-sectional evidence (discussed later on) implies that such reforms would have little effect on economic growth in the medium run: provinces with lots of titling (or more formal agricultural credit) enjoyed no faster agricultural growth than provinces without titling.
The government, then, would have to finance interest payments out of other revenues, placing an equivalent strain on the budget.
Securing Tenure on Public Lands
What about the homestead act? Progress was slow in issuing titles to existing squatters. In fact, the Commission did not begin to clear the backlog of applications until 1910, by which point more than 15,000 families had placed claims that they had occupied public land before 1898. By 1918, about 11,000 applications had been processed by the Director of Public Lands, and an equal number were still pending.
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The government was more efficient in processing homesteads. Between 1904 and 1914, the homestead bureaucracy cleared an average of 48 percent of all new applications. This rate was not enough to prevent the accumulation of a substantial backlog of applications, but it was much better than the rate for free-patenting. It should be noted that more homestead applications were rejected than approved.
As in the case of friar land redistribution, a major reason for the slow speed of processing homestead and free-patent applications was the difficulty of conducting surveys. Rather than survey first and then distribute, the U.S. decided as an economy measure to survey only as applications came in.
This drove up the cost of the program in both time and money. The costs of such surveys were compounded by the fact that many of the applicants for free-patents were not currently occupying the land, having been displaced by the violence of the Philippine Revolution (against the Spanish) of 1896-98 or the Philippine War (against the Americans) of 1899-1902. By 1918, 60 percent of all the farms that the census recorded on public lands still lacked a title, and only 2.2 percent of public land had been settled through homesteads or free-patenting.
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As in the land titling process, homestead applicants were charged a fixed fee of $10 per parcel, which they could pay in four installments. Given that the risk of eviction was not very high (see next section) for squatters on public lands, there was little reason for a Philippine pioneer to pay the cost of applying for formal ownership.
Could the Philippines have adopted other measures to reduce the cost of surveying? For instance, Mexico invited private survey companies to survey their extensive public lands in return for one-third of the land as compensation. This move resulted in about 28% of the entire country being surveyed in just a decade. However, only two-fifths of the survey companies fulfilled their contracts, and received land in compensation, and many surveys were of poor quality. There was also little evidence that 
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LAND OWNERSHIP AND DISTRIBUTION, 1903 -1918 We used data from the comprehensive censuses carried out by the U.S. administrators in the Philippines in 1903 and 1918 to document the trends in land use, tenure security and the distribution of farm sizes. We document three main trends related to land in this period: a major expansion of the cultivating frontier, a rise in the incidence of squatting and a persistently unequal distribution of farm sizes. There was also a significant increase in rice yields over this period. (See Appendix 1.) 51
The Expansion of the Frontier
As mentioned earlier, the Philippines was a frontier economy in 1903-18 (see Table 1 .) Land was relatively underutilized: only 17% of the total land area had been claimed as farm land in 1903, and only 47% of the farm land was under cultivation. In addition to abandoning the Spanish policy of holding public lands as an asset to be sold, the U.S. further encouraged frontier expansion by building railroads, turnpikes, and public ferry services. Between 1903 and 1918 , land utilization increased on both the extensive and the intensive margins. By 1918, farms claimed 26% of the total land area, and 56% of all farmland was under cultivation. The net effect was a 67% increase in total cultivated area. Over this same period, the population of the Philippines expanded by only 32%, which meant that the country's population density on cultivated land declined. This expansion of the frontier meant that conflicts over land were few, despite the slow progress of land rights formalization.
What relationship should we expect between the expansion of the frontier and the trends in property rights? Providing secure property rights to farmers might encourage them to cultivate new lands in the hope of greater returns. On the other hand, with the farming population on the move towards new areas, it might become logistically difficult to verify land claims and issue land titles or approve 51 We dropped Manila City from all our regressions, mainly because it had less than 1000 hectares of farm area in 1918.
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homestead claims. In empirical analysis using province level data, we do not find any differences in the expansion of cultivated area across friar and non-friar provinces, or across provinces with a greater or lesser extent of Torrens titles or other types of titles. Provinces that were more populous, and those that were already relatively intensively farmed saw faster expansion than other provinces, implying that frontier expansion was relatively steady, rather than leapfrogging across the archipelago.
(See Table 7 .)
TABLE 7 AROUND HERE
The Rise in Informal Tenure
What about the distribution of ownership types? The census data revealed a startling fact: there was a deterioration in the share of the population possessing formal property rights between 1903 and 1918 . The share of cultivated area held by people who have a "no rental" status (i.e. neither ownership nor tenancy) increased from 2.4 percent to 7.5 percent over the period [1903] [1904] [1905] [1906] [1907] [1908] [1909] [1910] [1911] [1912] [1913] [1914] [1915] [1916] [1917] [1918] (Table 8) . Following officials in the Bureau of Insular Affairs and Department of the Interior, we use the term "squatters" to refer to this category of landholders. We should note that squatting and lacking a formal title are not the same thing: 58 percent of farms lacked a formal title, but only 7.5 percent were occupied by families with no ownership rights or tenancy contracts whatsoever.
TABLE 8 AROUND HERE
What might explain the increase in the incidence of squatting? We consider four hypotheses. The first is that in areas of rapid frontier expansion, the occupants of previously uncultivated land may not have had time to register their claims. This hypothesis predicts a positive relationship between the expansion of cultivation and the increase in squatting.
52 Frontier expansion does not seem to be a "safety valve" to reduce political violence. We included the number of people convicted in 1902 as an additional regressor in our regressions, and this turns out to be completely insignificant. In fact, the census of 1903 comments, "…the proportion number of criminals in confinement was less than 8 in each 10,000 of population. In the United States in 1890, there were about 13 in each 10,000 of the inhabitants…this showing is not only favorable but remarkable, and indicates that the Filipinos as a race are not especially disposed toward crime." (Census of 1903, Volume IV, p. 417) . See Garcia-Jimeno and Robinson, "The Myth of the Frontier" for a cross-country analysis relationship between the existence of a frontier, political institutions and economic development.
The second hypothesis is that the cost of obtaining a formal title dissuaded claimants. If this hypothesis is correct, we would expect to see more squatting in poorer provinces (because the average resident would be less able to afford the associated fees) and in provinces with higher property tax rates (because the incentive to avoid formal registration -and thus taxes -would be greater).
The third is that a low risk of dispossession dissuaded people from registering their land claims.
An increase in population density on cultivated land indicates greater competition for the land. Areas with more titled farms reflect the presence of landowners with legal means to evict squatters. We take the number of land crimes as a proxy for the risk of dispossession by private parties. If this hypothesis is correct, then there should be a negative relationship between squatting and our independent variables. Our final hypothesis is that the government was reluctant to evict squatters.
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If this hypothesis is correct, then the amount of public land in a province should be positively related to the amount of squatting.
We tested these hypotheses using province-level data from the censuses of 1903 and 1918 on the variables identified above. We computed two measures of the extent of informal tenure: the fraction of farms occupied by squatters and the fraction of cultivated area occupied by squatters in each province.
The signs on most of our coefficients were in line with our hypotheses listed above: more public land, higher levels of property tax, a wider distribution of any kind of land titles, lower agricultural wages and decreases in population density increased the extent of squatting.
TABLE 9 AROUND HERE
The only coefficient which is statistically significant on a consistent basis is the extent of public 
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fraction of public land in the province was associated with a 0.56 -0.66 standard deviation increase in the incidence of squatting.
Were there other costs to informal land ownership? Squatters might have had to forego access to formal credit or access to irrigation. We ran regressions using both the value of formal credit (normalized for land area) and access to irrigation as our dependent variables. In no specification was the coefficient on squatting significant, and its sign changed from negative to positive with the addition of a dummy variable for access to railroads. In short, informality appeared to have little effect on the overall level of farm credit or access to irrigation.
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Why weren't property rights more determinative of access to irrigation or credit? In the case of irrigation, the answer is that the insular government subsidized access regardless of formality. In 1908 the insular government created the "Special Permanent Fund" for irrigation, under which any province, municipality, or "group of neighborhoods" could apply for funding for irrigation projects as long as they would agree to charge sufficiently high fees for the water to reimburse the insular government for construction within 20 years at no interest.
55
In 1912, disappointed with the slow pace of irrigation projects, the insular government altered the law to give the Secretary of Commerce and Police the authority to initiate projects unless more than half the landowners a given area registered an objection. (The law did not specify whether the landowners needed to produce formal titles.) The pace of irrigation projects picked up considerably.
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Agricultural credit was mostly provided outside the formal credit system through local moneylenders. Such loans were made at very high rates of interest, generally collateralized by livestock or other forms of mobile capital and not by land. In 1908, the insular government established the Agricultural Banks of the Philippines, capitalized at $500,000. Unfortunately, the Agricultural Bank - 
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which lent only to landowners who could produce formal titles -proved unable to attract many deposits, and exhausted its resources by 1913. In 1915 the government changed track and passed legislation providing for the formation of credit cooperatives.
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Cooperative loans did not require formal title; just an application describing the borrower's land, the uses to which the loan would be put, and the signatures of two "responsible guarantors." By 1918, the 243 credit cooperatives provided almost all the formal agricultural credit in the Philippines.
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In short, the evidence suggests that, owing to budgetary constraints, the U.S. failed to set up a secure property rights system. In addition, the small size of the formal banking system and widespread subsidization of rural credit cooperatives and irrigation meant that some of the benefits of formal property rights were attenuated. The lack of de jure property rights was thus compensated by de facto security of informal squatting on public lands, as well as these initiatives to mitigate the downsides of not having formal property rights. The presence of a rapidly expanding frontier, by reducing the likelihood of conflicts over land, was also conducive to the continuation of informality.
Trends in Land Inequality
Much of the literature on land inequality argues that the farm size is an important determinant of agricultural investments and productivity. 59 In addition, the Americans wanted to insure an equitable distribution of land regardless of its impact on farm productivity.
The census data reveals that both the number of smaller farms and the share of land occupied by such farms rose during the first 15 years of American rule. In 1903, 440 ,000 farms smaller than one hectare occupied 7.2% of farm area and 10.5% of cultivated land. By 1918, the total number of such small farms had almost tripled to 1.2 million, and they occupied 11.4% of farm area and 14.6% of 57 Elliot, The Philippines to the End of the Commission, p. 373.
58 Russell, Outlook, p. 199. 59 See Binswanger et al, "Power," for an overview of the theoretical and empirical literature on the determinants of farm size, as well as the impact of farm size on productivity.
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lands under cultivation. Over this same period, there was a drop in the number and share of area held farms of more than 15 hectares. In 1903, nearly 49% of farm area and 34% of cultivated area was inside large farms. In 1918 those numbers had fallen to 40% and 27%.
These changes, however, were not very large in terms of changing the overall land distribution.
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(See Figure 1a .) The nationwide Gini coefficient of 0.75 remained almost the same across these two years. Land inequality fell a bit at the top of the land distribution and increased in the bottom: in other words, the "landed elite" appears to have been broadened at the expense of smallholding families. In addition, rough national stagnation masks provincial variation in the change in land inequality. The redistribution of the friar estates did have an impact: we do see greater equality at the top end of the farm size distribution in friar provinces (see Figure 1b ) -e.g., an expansion of the "landed elite" in those areas -but this was offset by increasing inequality among the smallholders.
FIGURES 1a AND 1b AROUND HERE
We do not find the province level increases in inequality to be driven by any specific policy variables (see Table 10 ). For instance, we might expect to see lower inequality in the friar land provinces. We also might expect to see lower inequality in frontier provinces, since the Americans designed their frontier policy to favor small homesteaders (or, de facto, small-scale squatters). Since the American government appears to have been effective at protecting formal property rights where they existed, we might also expect provinces where more farms enjoyed formal titles to see a greater expansion by small farmers, since they might expect their property rights to be protected in the future as well. Finally, if squatting increased in the province, we expect it to be mainly due to small farmers.
TABLE 10 AROUND HERE
The data do not support any of these hypotheses. We computed Gini coefficients for each province, as well the fraction of cultivated land in farms of less than 2 hectares and the fraction of cultivated land 60 The Lorenz curve graphs the cumulative fraction of farm area in different size categories against the cumulative fraction of total farms in that size category. A 45 degree line would represent a perfectly equal distribution of land i.e. small farms which constitute 31% of all farms would also control 31% of cultivated area and so on.
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in farms greater than 15 hectares. The signs on most of the coefficients were wrong, and none of the results were statistically significant. The implication is that the Americans' hands-off policy with regard to the frontier failed to systematically discriminate in favor of smaller farmers. Rather, the existing Philippine land distribution replicated itself in the new frontier.
Trends in Agricultural Productivity
Despite the lackluster progress of land reforms, agricultural productivity increased significantly between 1902 and 1918. 
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studies suggest that this increase in yields was a permanent one; however, there was no further increase in rice yields after 1920 until the Green Revolution in the 1960s.
62
What then explains the one-time jump in yields?
The main factor appears to have been a government initiative. Agricultural research in the Philippines began in 1909, with the identification of over 1000 varieties of seeds. After several years testing which strains grew best on the islands, in 1914 the "food production campaign" began to distribute seeds to farmers through the Bureau of Agriculture in continuously increasing quantities. In 1917, over 77,000 kg of seeds were distributed to farmers.
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The timing of this program thus coincides neatly with the observed increase in yields. Increased demand for food grains during the First World War might also have played a role in increasing output, but there is no reason to suppose that such an increase would have been sustained.
LAND REFORMS IN KOREA AND TAIWAN
Immediately after the Second World War, the U.S. facilitated land reforms in Korea (1945-50) and Taiwan (1949-53) . These reforms resembled many of the reforms that the U.S. had attempted in the Philippines a half-century earlier. The reforms purchased large estates and redistributed them to their tenants (similar to the redistribution of the friar lands) and confiscated and redistributed formerly Japanese-owned lands in both countries (similar to the homestead program). The Korean and Taiwanese reforms succeeded in increasing land ownership and reducing tenancy, with no increase in squatting. In Korea, the proportion of farm households who owned their farms increased from 17 percent in 1947 to 70 percent in 1965.
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In Taiwan, the proportion of private farmland farmed by tenants fell from 39 percent to 15 percent. 
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prolonged and expensive cadastral surveys in Taiwan in 1898 -1903 and Korea in 1911 (financed by the central government) which mapped and titled 19 million lots in Korea alone.
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In addition, both nations were relatively crowded and lacked a frontier: squatting was not an attractive alternative for peasants in either place, raising the incentive for peasants to acquire secure property rights. In other words, the United States helped redistribute property rights in Korea and Taiwan after the Second World War, but unlike the Philippines a half-century earlier, it did not have to create them.
CONCLUSION
There is a general consensus among economists that a system of transparent and secure property rights is beneficial for growth and development. A large literature emphasizes the role of property rights in spurring long-term investments, improving productivity, changing labor allocations and increasing access to formal sources of credit.
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The U.S. administration in the Philippines realized these benefits, and attempted to create just such a system of property rights during the two decades preceding the Philippine Autonomy Act.
In this paper, we documented the fact that three major property rights reforms-the redistribution of friar lands, the issuance of formal land titles and the granting of homestead rights-were all implemented very slowly by the U.S. administration in the Philippines. The major obstacle appeared to be the high cost of establishing a system of clear and enforced property rights.
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We documented evidence of budget constraints which prevented the Philippine government from devoting more resources to the process. Political constraints made it difficult for Washington to provide further funding. Finally, the low levels of property crime, the presence of a rapidly expanding frontier, and the reluctance of the government to evict squatters from public land served to lower the willingness of 69 Myers and Saburo, "Agricultural Development, and McCune, "Land Redistribution, " p. 14. 70 See, among others, De Soto Mystery of Capital, Do and Iyer "Land Titling," Field "Entitled to Work," Knack and Keefer "Institutions,"
North and Thomas, Western World, Banerjee, Gertler and Ghatak "Empowerment," and Galiani and Schargrodsky "Property Rights." 71 Torres et al "Colombia" makes a point similar to ours regarding the high transaction cost of land titling.
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farmers to pay for formal property rights. Comparing the Philippine experience with the land reforms in Korea and Taiwan strengthens this conclusion; the latter two countries devoted considerably more resources to the land reform process, both by expropriating landlords and from U.S. funding for administrative costs.
Despite the lack of formal property rights, agricultural productivity and diversification increased in the Philippines during this period. This is likely due to the fact that property rights were fairly secure de facto, and because of policies which did not restrict access to irrigation or credit facilities on the basis of formal land ownership. Other U.S. investments, such as the development and distribution of improved seeds, probably served a major cause of the observed one-time increase in yields. Robust standard errors in parentheses *1% significant at 10%, ** significant at 5%; *** significant at 1% All regressions exclude the province of Manila City. Robust standard errors in parentheses *1% significant at 10%, ** significant at 5%; *** significant at 1% All regressions exclude the province of Manila City. 
